Regulation of vascular tone by endothelium-derived hyperpolarizing factor.
1. Endothelium-derived hyperpolarizing factor (EDHF) mediates the nitric oxide (NO)-independent component of the relaxation in rat mesenteric arteries. The relationship between hyperpolarization and vascular tone was studied by simultaneous recording of membrane potential with intracellular microelectrodes and tension in ring segments of rat mesenteric arteries. 2. By depolarizing arteries with high potassium solutions, it was determined that the threshold for contraction is approximately -46 mV. Maximum contraction was attained when the arteries were depolarized to -20 mV. Thus, 1 mV depolarization resulted in an approximate 4% increase in tone. This relationship was not altered in spontaneously hypertensive rats. 3. Noradrenaline (0.3 mumol/L) caused contraction and depolarized arteries by 13 mV. Acetylcholine caused endothelium-dependent relaxation and hyperpolarization up to 14 mV. In the presence of N omega-nitro-L-arginine, the EDHF-mediated relaxation was correlated to hyperpolarization. A hyperpolarization of 1 mV corresponded to a 4.3% decrease of the induced tone. 4. At concentrations (10 mumol/L) causing total relaxation, the maximum hyperpolarization induced by NO was only 7.6 mV. 5. A maximum relaxation of 88% was observed with pinacidil (3 mumol/L), despite a 25 mV hyperpolarization. Relaxations to NO and pinacidil were not correlated with hyperpolarization. At similar levels of hyperpolarization, NO and pinacidil elicited more relaxation than EDHF. 6. These studies show that vascular tone is very sensitive to membrane potential change in the range between -46 and -20 mV in the rat mesenteric artery. The relaxation response to EDHF, unlike that to NO and pinacidil, can be accounted for solely by its effect on the membrane potential.